Text S1 Time Series Data Analysis
Time courses of angle change in each trial were calculated from the triangle that consisted of the three attackers' coordinates (see Fig. 1 ). Typical time courses for the high-level and low-level groups are shown in Figure S1 . In the ideal and noise-free cases, the phase and/or frequency were generally estimated by the time interval between two peaks corresponding to one complete cycle. In the present study, the waveforms were changed suddenly, and there was not a complete cycle from one peak to the next. This was because the intermittent external force (the defender's movement) added to the ring of the three coupled oscillator system. The series of peaks and valleys for each oscillator, θ i can be considered a sequence of point events taking place at time t k , k = 1, 2, . . .. The time interval between two inflection points (a peak and a valley) corresponds to one half cycle, π, as a reference interval, and for an arbitrary instant of time, t, for other each oscillator θ j , as a comparator to θ i , t k < t < t k+1 determines the phase as a linear interpolation between these values.
At the first step, we detected the inflection points for each oscillator, the inflections were defined as angle changes of more than 2% of the variance in each trial. Next, we calculated phase differences for all pairs between two oscillators,
, based on the locations using the equations above. In the next step, phase relations between two oscillators, such as in-phase, anti-phase, and 2/3π rotation, were defined when the phase differences were at 0 1/6π, π 1/6π, and 2/3π 1/6π, respectively. In this step, when there was no inflection point as a comparator in a certain reference interval, we categorized it as a 'death' (see Figure S2) . Also, when there were more than two inflections as comparators in a certain reference interval, we categorized it as another pattern.
The oscillations were categorized into six patterns; R, PA, PI, PA', PI', and O. In rotation mode (R), the phase differences between adjacent oscillators were almost 2/3π. When two phase differences showed 2/3π simultaneously, the pattern was classified into pattern R. In partial anti-phase mode (PA), two oscillators showed anti-phase and the third oscillator showed a frequency doubling oscillation [1] or "amplitude death" [2] . In this study, when one of the phase differences was anti-phase and the third oscillator had no peak or valley, the pattern was classified as PA. In partial in-phase mode (PI), two oscillators were in-phase and the third oscillator was anti-phase. When one of the three phase differences was in-phase and the others were anti-phase, the pattern was classified as PI. Other oscillation patterns with lower spatio-temporal symmetry were classified into PA' and PI', based on a previous study [3] . In pattern PA', two oscillators were anti-phase and the other was independent of the two oscillators.
In pattern PI', two oscillators were in-phase and the other was independent of the two oscillators. When all combinations of oscillators showed desynchronization, such cases were classified as other (O). These patterns were categorized from the beginning to the end of each trial. The pattern was searched in the order of R, PA, PI, PA', and PI', according to the difficulty in synchronization. When the same pattern overlapped continuously among pairs, the durations were connected with the same pattern. When the next different pattern started from the duration of the current pattern, the duration was counted as a remaining duration. These procedures were programmed for the analysis using MATLAB. Examples of these classifications in time series for the high-and low-level groups are shown in Figures S3 and S4 .
